A hypothesis for the interaction of heme and arachidonic acid in the synthesis of prostaglandins.
A model is proposed for the interaction of arachidonic acid with the heme associated with the cyclo-oxygenase enzyme which synthesizes prostaglandin endoperoxides. According to this concept, arachidonic acid attaches with its carboxylic acid residue to one ligand of the Fe++ in heme, then curls around the outside of the protoporphyrin to react with a molecule of oxygen associated with the ligand of the Fe++ on the other side of the protoporphyrin with addition of O2 at the C11 carbon, ring closure across C8-12, formation of the C9-11 endoperoxide and then addition of a second oxygen at C15 with an allylic shift of the double bond. This concept may resolve several experimental findings relating to the mechanism of prostaglandin synthesis and can account for much of the stereospecificity in the conversion of arachidonic acid to prostaglandin G2.